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The Life Cycle Hypothesis (LCH) suggests that individuals smooth their marginal utility of consumption across periods, so that predictable changes in income should not affect consumption (e.g. Hall 1978 ). Yet previous research (e.g. Stephens 2003; Shapiro 2005; Stephens 2006; Mastrobuoni and Weinberg 2009 ) has found that low-income households do not smooth consumption between paychecks. Consumption, measured by expenditures or foodintake, tends to peak when a paycheck arrives then falls until the arrival of the next check. This suggests that changing the frequency at which paychecks arrive may better smooth household consumption and have beneficial effects on recipients.
We examine the extent of consumption smoothing between the receipt of benefits by households after the introduction of two noncontributory pension programs in the State of Yucatan, Mexico. One program disbursed benefits monthly while the other did so every other month, that is, bimonthly. We also analyze the effects of the programs on food availability, health care use, and purchases of durable goods. Our hypotheses are: 1. more frequent payments (monthly program) will be associated with more consistent spending on basic needs, such as food staples and doctor visits; and 2. less frequent payments (bimonthly program) allow individuals to make larger purchases, such as for durable goods. We exploit rich panel data with information similar to the Health and Retirement Study (HRS) and the Mexican Health and Aging Study (MHAS) .
Before the introduction of the programs, we observed similar food expenditure patterns across the two groups of households assigned to the different programs. After the introduction of 2 the programs, we observed more consumption smoothing in the monthly program than in the bimonthly program. We found monthly-program households had higher food availability and increased health care use, but spent less on durable goods than the bimonthly-program households, consistent with our hypotheses.
I. Background
This paper exploits the introduction of two permanent non-contributory pension programs We find at baseline that the 70+ adults in both towns were similar in age, marital status, education, living alone, household size, paid employment, and monthly household income (see Aguila, Kapteyn, and Smith 2015) . We estimated that 83.4% of the 70+ adults in Valladolid at baseline were living in poverty, as were 77.9% in Motul.
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The surveys queried expenditures on food and beverages at home and outside the home during the week preceding the interview day. 4 We use total food and beverages expenditures to 2 We compared W1 characteristics of Motul respondents interviewed before and after July 28, 2009 and found no statistically significant differences between groups. This was consistent with the random assignment of interview dates to households. hypotheses on household and elderly recipients' outcomes, we grouped survey outcomes as follows: 1) food availability; 2) health-care use; and 3) durable-goods ownership.
III. Methods
To test consumption smoothing, we examine whether expenditures depend on the number of days since the last benefit payment. We exploit the fact that the survey fieldwork took an extended period and hence responding households differed in time elapsed since their most recent benefit payment. We estimate the following equation separately for the monthly-and bimonthly-program households:
where Y it is expenditures on food and beverages at home and outside the home for household i at waves t=W2 or W3, α is a constant, D it is the number of days elapsed since the last disbursement, w t is a dummy variable for wave (W3=1, W2=0), X it includes demographic and socioeconomic characteristics (age, age squared, gender, marital status, years of education, lives alone, and household size), and ε it is a household error term. We estimate robust and clustered standard errors at the household level.
We also analyze the effects of the programs between W1 and W3 on outcomes by conducting intention-to-treat (ITT) differences-in-difference (DID) regression:
where is the outcome of interest for individual in wave , t w is a dummy variable for wave (W3=1, W1=0), P is a program dummy (monthly=1, bimonthly=0), and it X includes the same demographic and socioeconomic characteristics as above. The parameter 2  measures the difference in the treatment effects between W1 and W3 for the monthly and bimonthly programs.
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We estimate robust and clustered standard errors at the household level. Because we test multiple hypotheses, we apply a Holm-Bonferroni correction (Holm 1979 ).
IV. Results Table 1 shows the regression results for equation (1). Column 4 shows that in the bimonthly program each day elapsed since last pension payment is statistically significantly associated with about 3.26 fewer pesos spent on food and beverages. In the monthly program, column 3 does not show a statistically significant association between time since last payment and food-and-beverage expenditures. We also do not find an association between days since first day of month and food-and-beverage expenditures at baseline (columns 1 and 2) conducted as a placebo test. 6 Conducting a one-sided test, we find the coefficients for the monthly and bimonthly programs are the same in W1 but differ in W2 and W3 (p<0.002).
[ We also checked whether households had savings. We found that close to 95 percent of households at W1 report no savings and this is consistent in both W2 and W3. Hence households had few alternative resources for smoothing consumption. A potential explanation for the observed pattern, mentioned in Stephens (2003) , is that grocery stores may increase their prices in response to a higher demand in the days following disbursement. This would show up as higher expenditures early in the cycle, while the volume of purchased goods would not change.
We estimated equation (1) for self-reported information about prices of items that are commonly consumed in the Yucatan area (e.g. tortilla, beans, and rice) and found no statistically significant 5 Multiple-hypothesis testing correction takes into account the full set of outcomes (see on-line appendix). 6 For robustness, we compared W1 characteristics of respondents who were interviewed in the 1 st and 2 nd weeks with those in the 3 rd and 4 th weeks after receiving their benefit by wave and separately for the monthly and bimonthly programs. We did not find statistically significant differences within or across groups.
6 changes in prices between disbursements (results not shown). Changes in prices do not appear to modify expenditure patterns.
We next discuss the effects of the programs. In Table 2 , columns 1 and 3 show the average values of the outcome variables in the monthly and bimonthly programs at W1. Column 2 shows the first differences (or pre vs post estimator) between W3 and W1 for the monthly program, and column 4 does so for the bimonthly program, separately. Figure 1 shows the DID estimates of the impact of the monthly program relative to the bimonthly program between W3 and W1. We find larger improvements in food availability in the monthly than in the bimonthly program between W1 and W3. Similarly, we find an increase in health-care use in the monthly pension program between W1 and W3 but no statistically significant effects in the bimonthly program. The opposite pattern emerges for household ownership of durable items. We observe an increase in Motul, the site of the bimonthly program, in the percentage of older adults owning a cell phone from 14.0% in W1 to 24.0% in W3 (p<0.05), while the cell-phone ownership rate decreased in the monthly program. Also, ownership of bicycles decreased in Valladolid, the monthly town, but did not change in Motul, the bimonthly town.
[TABLE 2]
We also estimated equation (2) for differences between W1 and W2 to examine the shortrun effects of the monthly pension program 6 months after its implementation, using Motul as the control, and between W2 and W3 to explore further the effects of the programs across time.
8 W2-W1 DID shows the positive impacts of the monthly program on food availability and health-7 We do not find an effect on business activities. Only 3% of respondents across surveys owned a business. 8 We conducted robustness analysis by excluding individuals in Motul who received the bimonthly pension during W2. We did not find statistically significant differences between W2 Motul recipients who did and did not receive a pension, likely because the program in Motul was then too recent to have an impact.
care use (see Figure 1) . The W3-W2 DID shows a small improvement of the bimonthly program in food availability, but no effects on doctor visits or number of doctor visits, and increases the proportion with serious health problems. It also shows a decrease in durable-goods ownership in the monthly program town relative to the bimonthly town (Figure 1 ).
[FIGURE 1]
The bimonthly program had a slightly lower initial pension amount (MX$50 or US$6.30
at 2013 PPP per month) than the monthly program and, as noted, the programs had been in place for different lengths of time by W3 (18 versus 12 months). However, these differences are unlikely to explain our results. The bimonthly program was slightly less generous but resulted in a larger effect on durable-goods ownership and no changes in health care utilization between W1
and W3. The effects on food availability of the bimonthly program between W2 and W3 were also more modest than those of the monthly program six months after its implementation. Therefore, we attribute the differences in the impact of the programs to the difference in frequency at which benefits arrive.
A. Robustness
We found similar results in sign, magnitude, and statistical significance using DID of the means and DID with propensity-score matching controlling for the same characteristics (see online appendix). In this study, the potential sources of attrition are nonresponse or death of survey respondents. We compared W1 characteristics of attriters and panel respondents as well as those of deceased and panel respondents for the monthly and bimonthly programs and the differences between them. The overall results do not show differing attrition that could cause different patterns across towns. We also do not find evidence of changes on average household size.
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We did not find substitution of the non-contributory pension for other social programs.
We also believe there to be negligible effects due to the announcement of the program because 
V. Conclusions
We show that frequency of disbursements may be important for the design of social programs. We find that the monthly program induces smoother consumption than the bimonthly program, resulting in larger improvements in food availability and health-care use. The 9 bimonthly program had larger effects on ownership of durable goods such as cell phones and bicycles. Notes: Standard errors in parentheses.** indicates significance at 5%, and * indicates significance at 10% when using the Holm-Bonferroni correction for multiple hypothesis testing.
Figure 1. Effects of the Programs on Selected Outcomes
Notes: Often run out of food: always-never (1-4); Often hungry: always-never (1-4); Often not eat for 1 day: always-never (1-4); Visited a doctor: no -yes (0-1); Dealt with health problem: no -yes (0-1); Owning cellphone: no -yes (0-1); Owning bicycle: no -yes (0-1). ** indicates significance at 5%, and * indicates significance at 10%, when using the Holm-Bonferroni correction for multiple hypothesis testing. 
